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Abstract - This case-study tests the findings of Pulvermüller 
et al. (2001) and Meinzer et al. (2005) about whether 
intensive therapy has potential to be used for achieving 
progress in the linguistic performance of patients suffering 
from chronic aphasia.  In this research, four participants – 
2 males and 2 females – suffering from chronic aphasia 
were treated with intensive semantic therapy during one 
month. Two weeks before and two weeks after the period 
of therapy, the participants took several tests, to measure 
their possible improvements on two picture-naming tests 
(BNT and SAT) and one regular test (ScreeLing). The results 
show a positive trend for most of the subjects, but only one 
shows a significant improvement. It is discussed whether 
the intensity of therapy and a distinction between Broca’s 
and Wernicke’s aphasia are factors playing a role in this 
research.  
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Abstract 
This case-study tests the findings of Pulvermüller et al. (2001) and Meinzer et al. (2005) about whether 
intensive therapy has potential to be used for achieving progress in the linguistic performance of 
patients suffering from chronic aphasia.  In this research, four participants – 2 males and 2 females – 
suffering from chronic aphasia were treated with intensive semantic therapy during one month. Two 
weeks before and two weeks after the period of therapy, the participants took several tests, to 
measure their possible improvements on two picture-naming tests (BNT and SAT) and one regular test 
(ScreeLing). The results show a positive trend for most of the subjects, but only one shows a significant 
improvement. It is discussed whether the intensity of therapy and a distinction between Broca’s and 
Wernicke’s aphasia are factors playing a role in this research.  
Key words: chronic aphasia, Constraint-Induced Therapy, picture-naming, BNT, naming deficits 
Introduction 
After working with people who suffered from aphasia caused by a stroke for a while, it struck me that 
so few people actually knew something about this deficit and also that there was so little that could 
be done to improve people’s linguistic performance, apart from speech and language therapy. 
Specialists in the field of aphasia currently experience that recovery mostly occurs in the first 6 months 
after the stroke. The improvement curve starts very steep,  but flattens more and more as time goes 
by, until almost no improvement can be noticed. This is the moment that, for most of the aphasic 
patients nowadays, treatment will be stopped. The exact amount of time it takes to reach this point, 
differs between persons, but is mostly reached between 1 and 3 years after the stroke. The idea that 
after therapy, people have to ‘deal with it’ as much as possible, was something that interested me 
most, so I started looking for solutions. There has to be a way to give these people some kind of 
perspective in their disease, because – most of the time – the last thing aphasia patients want to do is 
stop trying to get better and accept that they will never be able to communicate and/or understand in 
the way they did before.  
The latter was exactly the case for the four participants I asked for their cooperation in this research. 
All of them had suffered from a global aphasia for at least 18 months and they were all willing to try 
their hardest if any progress would still be possible after all this time and against all odds.  
In this research, I am using a method of therapy that was proposed by Pulvermüller in 2001. The global 
idea is that it is hard to accomplish improvement when exercising all of the linguistic areas with all 
kinds of different practises. Where this is successful in the first months, Pulvermüller et al. (2001) and 
Meinzer et al. (2005) propose that when progress stagnates, it is not needed to stop therapy, but to 
switch to a different approach. Their proposal is to focus on one linguistic area or competence at a 
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time – based on learning principles – and practice it intensively, for at least one hour a day and leave 
the other linguistic competencies at ease for a while. When doing so, progress would be possible on 
that specific linguistic field. If this is true and it works, therapists will have to switch to a kind of therapy 
in which they focus on different linguistics competencies in succession. This, as a result, would obtain 
maybe even an over-all progression or at least progression in some of the linguistic fields.  
Because of personal interest in semantics and the fact that I was familiar with some semantic aphasia 
tests, I chose to try this approach in a case study. Four subjects, all of them suffering from global 
aphasia, but differing as to the severity of their disease and performance, participated in this research. 
They had to do three different linguistics tests, with the Boston Naming Test as the most important 
one, and then they started practising their semantic skills every day for one hour, during one month, 
or 32 successive days.  
The choice for the Boston Naming Test was one that comes from former research of e.g. Doesborgh et 
al. (2005). The test focusses on picture-naming. This competence requires good semantic skills for 
adding up all separate features and after that coming up with the correct word. This raising of 
awareness of the semantic features in language and words was trained during the month of therapy 
with the BOX computer programme and it is supposed that this kind of therapy will help improving the 
picture-naming skills of the subjects. Afterwards, the subjects were tested again and the results will be 
discussed in this paper.  
Goal & Hypothesis 
The goal of this study is to find out whether an alternative way of therapy can be effective for chronic 
aphasics. As mentioned before, nowadays aphasic people whose progress line stagnates will eventually 
stop having therapy and with that, also stop having any progress in their linguistic behaviour. 
Therapists stop therapy because the regular therapy methods are not effective enough anymore and 
progress can almost not be noticed. The latter does not mean that no further progress is possible, but 
only that it is harder to accomplish improvement in the way it has been accomplished before. By testing 
the method of Pulvermüller et al. (2001) and Meinzer et al. (2005), the current study wants to 
investigate whether it is possible to increase the linguistic compentences of aphasic patients at this 
stage. This study investigates the possibilities of the proposed therapy method and focusses on the 
semantic skills. If this semantic therapy is successful, it means that at least for this kind of therapy, it is 
true that progress can still be established, even when a person has had aphasia for a long time. In 
addition, this could mean that therapy for chronic aphasics does not need to be stopped, but instead 
should be changed after the first period of noticeable progress. Working in specific linguistic modules 
could be an interesting option for people with chronic aphasia in that case.  
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Theoretical Background 
In the past decades, a lot of research has been done on aphasia, but still there is a lot to discover. In 
this research we will focus on aphasia caused by a stroke. This type of aphasia can generally be divided 
in the two main manifestations: Wernicke’s aphasia and Broca’s aphasia, in which the former, also 
known as sensory or receptive aphasia, is caused by damage to the sensory speech centre in the brain. 
People suffering from this kind of aphasia are able to produce words and sentences, but the sentences 
mostly do not have an understandable meaning.  Broca’s aphasia, also known as motor aphasia or 
expressive aphasia, is caused by damage to the motor speech centre in the brain. Patients are able to 
understand words and sentences, but have trouble with expressing grammatical relations and use a 
telegram-style speech, without determiners and adjectives (Goodglass, 1993). However, experience 
teaches us that things are not so simple in practice.  A lot of patients have trouble on both kinds of 
competences and within these two manifestations, there are always cases which are more specific 
than the general description. People who suffer from more general language deficits which cannot be 
easily classified in either of the two categories, are often diagnosed with what is called global aphasia.  
The treatment of aphasia is very personal and therefore, treatment is never following an exact 
roadmap. Although lots of improvements have been made, it is still the case that there are weaknesses 
in the clinical treatment of aphasia. This is due to the fact that there is no consensus on a coherent 
model of language performance, according to Davis (1983). Treatment is often based on the patients 
personal needs and the intuitions of a therapist. Of course, there has been a lot of research on different 
therapy approaches in the field. E.g. Hough (1993) accomplished significant improvement in naming 
abilities and general communication of a person suffering from a so-called Wernicke’s aphasia with 
jargon. His therapy focused on visual and/or written information, in which all auditory and verbal 
stimulus presentation was eliminated. Although he booked great results, this approach may not work 
on every aphasic patient, because of the fact that there are so many inter-personal differences.  
The latter causes problems with classifying people into certain aphasic groups. Lately, there has been 
a lot of debate about whether classifying in aphasia is a good thing or not (McNeil & Kimelman, 2001). 
Whereas Butterworth, Howard & Mcloughlin (1984) found that the semantic deficit is not specific to 
aphasic diagnostic groups, but instead to overall severeness of aphasia, Cohen, Kelter & Woll (1980) 
found that different factors are of influence on Broca’s aphasia patients versus Wernicke’s aphasia 
patients. A lot of case studies, such as the one from Hillis & Caramazza (1991) describe all kinds of 
specific cases and performances of the different manifestations of aphasia.  
With respect to the semantic knowledge in the brain, a lot of different views are being proposed as 
well. Warrington & Shallice (1984) proposed semantic systems which are modality specific. Gainotti et 
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al. (1986) found that subjects presenting clear signs of semantic-lexical disintegration performed worst 
on a classification task, which would mean that there are differences between semantic deficits. Hillis 
& Caramazza (1995) propose a single modality-independent semantic system based on their 
experiences with a patient with optic aphasia, in contrast to former research, which saw these cases 
as support for the hypothesis that there are independent semantic systems, either a visual and a verbal 
semantic store (Beauvois, 1982; Lhermitte & Beauvois, 1973) or a right hemisphere and a left 
hemisphere semantic system (Coslett & Saffran, 1989, 1992). Carbonnel et al. (1997) discuss the idea 
that there is no such thing as a semantic system, because neither a single nor a multiple view of 
semantics was capable of explaining the case-study they did on  a patient, who exhibited a severe and 
clear-cut pattern of semantic impairments without general intellectual deficit or perceptual difficulty. 
Finally, Laudanna, Cermele & Caramazza (1997) again provided support for compositional models of 
lexical knowledge.  
The present research focusses on the naming abilities of the participants, which involves the process 
of lexical access. As mentioned before, Butterworth, Howard & Mcloughlin (1984) found in their 
research that not the specific lexical items show the severity of the disease, because mistakes from 
participants in a comprehension task did not correlate with their performance when naming those 
lexical items. Instead, it was the incidence of the semantic errors in comprehension which correlated 
significantly with the incidence in naming. Later on, Gainotti et al. (1986) describe in their research 
that it is probably the semantic-lexical disintegration which causes problems in classifying objects.  
Howard  & Patterson (1992) developed the well-known Pyramids and Palm Trees test; a picture-
naming test which focussed on the semantic access from words and pictures. The efficacy of picture-
naming exercises has been discussed and researched by e.g. Doesborgh et al. (2004), who found that 
even when a certain word-finding training has a positive effect on word finding in picture naming, this 
effect is not visible in verbal communication, while the latter is the main goal for most therapists as 
well as aphasic patients. According to lexical access, Caramazza (1997) proposed a dual-stage access 
model in which semantically and syntactically specified, modality-specific lexical forms are selected 
and the second stage involves the process of selecting the appropriate phonological content for the 
selected lexemes.  
In the present study, participants used a computer-programme to practice their semantic skills every 
day. Since the arise of computer-based therapy, the use of computers has been the subject of debate 
as well. Though there are some clear benefits, there may also be a downside to this development. In 
the early stages, there has been some research by Aftonomos, Steele & Wertz (1997), who found that 
language functions can be positively and significantly influenced by computer-based language therapy 
in chronic aphasia. This is an important finding for the present research, because we will be dealing 
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with persons suffering from chronic aphasia as well. In addition, research by Katz & Wertz (1997) 
showed significant improvements on the reading skills of chronic aphasic patients after computerized 
reading treatment. A study by Wade, Mortley  & Enderby (2003) also confirmed that participants 
experienced a lot of benefits to this kind of therapy that involved no face-to-face contact with a 
therapist and encouraged therapists and researchers to further investigate the possibilities of this kind 
of therapy, because it could offer a lot of potential advantages compared with the standard face-to-
face therapy. Although there is still debate about the use of computers in aphasia therapy (Petheram, 
2004; Wallesch & Johannsen-Horbach, 2004; Wertz & Katz, 2004), it is clear that the use of computers 
can almost not be avoided anymore. Studies like Doesborgh’s (2004) show the success of computer 
programs on – in this case – word finding, even on the long term.  
We will be investigating the effect of intensive semantic training on the picture-naming abilities of four 
chronic, global aphasic participants. The idea that the rate of treatment could be of influence when 
treating patients with chronic aphasia, was already mentioned in research from Hinckley & Craig 
(1998). Their results showed a significant positive effect of intensive therapy on the naming skills of 
adults with aphasia, and that these results were even better than those obtained during a non-
intensive treatment. Later on Pulvermüller et al. (2001) introduced Constraint Induced therapy, 
requiring intensive practice over a relatively short period of consecutive days. This study provided 
evidence for the possibility of improving the language skills of patients with chronic aphasia in a short 
period by use of a technique that focusses on the patients’ communicative needs. Meinzer et al.’s 
(2005) research further proves the efficacy of short-term intensive language training which is based on 
learning principles and shows substantial and lasting improvements of language functions in chronic 
aphasia. These findings suggest that it is possible to achieve an improvement in chronic aphasia, which 
is what we will try to accomplish in the present study. The intensity of the therapy varied in the former 
studies. In our method, participants trained for at least one hour every day and exercises were given 
fitting to their competences.  
Methodology 
The tests and participants were selected by a professional speech-language therapist and the 
researcher and tests have been executed according to the most recent version of the manual that was 
available. Participants who still had language therapy during this research, were asked to do only the 
given exercises during the month of therapy, and no other kinds of exercises. Their speech-language 
therapist was informed about the research and agreed with these conditions that were required to 
make it succeed. Results were double checked by the speech-language therapist and were not made 
known to the participants until after the post-therapy test moment, so they could not be distracted by 
it or feel pressed to perform better. Every test was recorded with an OLYMPUS-VN-8500PC digital voice 
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recorder. A more specific description of the participants, the tests, therapy material and procedure of 
the research will be found in the following sections.  
Participants 
In this section the subjects will be described separately, because each of them had his or her own 
unique conditions while participating in this research, which is important to realise when reading the 
results later on. All participants were aged between 54 and 69 and had suffered from a cerebral trauma 
in the non-recent past. 
AZ 
The first participant was a 69 year-old female, who will be further referred to as AZ. This subject was a 
native speaker of Dutch and had a stroke in 2009, which was 60 months post onset of this research. 
The stroke happened on the left side of the brain, and due to this trauma, she has been suffering from 
a right-side paralysis and global aphasia ever since. In the first period afterwards, she had speech 
therapy, but at the moment of this research, she did not have any kind of therapy anymore. Before the 
stroke, AZ had her own assurance company, which she started after finishing her (M)ULO and several 
insurer certificates. Before the cerebro-vascular accident – further referred to as CVA – she did not 
have any speaking or writing disorders. Furthermore, she is right-handed and has no visual or hearing 
problems during the time of the research. AZ is able to read the exercises on her own, though it is hard 
for her. During therapy, she practiced the exercises on paper, because she did not have access to a 
personal computer. AZ got feedback from the researcher every week.  
LI 
The second subject is a 54 year-old male and will further be referred to as LI. LI is also a native speaker 
of Dutch and had been working as a police officer after his MAVO education. LI had several strokes in 
2011, which was 38 months before this research. As a results from these CVA’s, he suffers from global 
aphasia and a partial paralysis. LI has had speech and language therapy for almost 1 year after his 
stroke. LI is left-handed and did not suffer from any speaking or writing disorder before the CVA. In 
addition, LI has no visual or hearing problems. During therapy, LI has been practicing with the 
computer-programme of BOX, because his reading skills were excellent. 
MO 
The third participant will be referred to as MO. She is a 56 year-old, native Dutch female. She had a job 
in a library and has had a stroke in 2007, which was 78 months ago when she started in this research. 
The difference with the other subjects is that MO still has therapy during the research and she was 
diagnosed with global aphasia, which in practice seems to be more like a Broca’s aphasia. Fluent speech 
is most severely damaged, in contrast to her capability to understand, which seems to be unharmed. 
 
 
7 
MO is left-handed and never had any speaking or writing problems before. During the research, her 
vision and hearing was unimpaired. MO practiced partly independent and partly with the use of some 
audio-files with the BOX computer-programme during therapy, because her reading skills were 
restricted to short sentences and words.  
JV 
The fourth participant is JV, a 58 year-old male, who is a native Dutch-speaker as well. JV formerly had 
a job as a cardiologist in a hospital. JV had a stroke in 2012 and at the start of this study, he has had 
global aphasia for about 18 months. Because this was relatively recent, JV still has speech and language 
therapy during this study. In contrast to MO, JV’s seems to be more like a Wernicke’s aphasia, because 
his speech is almost fluent, but his understanding is more impaired. JV is right-handed and did not have 
any speaking or writing disorders before the CVA. After the stroke, his hearing was unimpaired, but his 
vision was slightly damaged, though not in such a way that he was unable to participate in the research. 
During therapy, JV was able to practice independently with the BOX computer-programme, because 
his reading skills were still intact. It was remarkable and characteristic for JV that he was better able to 
comprehend directions and exercises when the information was offered in written text, in contrast to 
when directions were offered in speech. 
Tests 
To investigate the subjects’ picture naming competences, they performed several tests before and 
after the month of therapy. In this section, I will briefly discuss each test and its relevance for this 
research in the respective order they were performed. 
It has to be mentioned beforehand that, though the Boston Naming Test and the Semantic Association 
Test are very well-known and usefull tests to measure people’s linguistic performance, they focus on 
picture naming only. Therefore, the competence that is tested, only accounts for a participant’s 
knowledge of nouns. Verbs and adjectives are not measured, though these wordclasses do also play 
an important role in language and speech. Looking at this from a linguistic point of view, it means that 
some people will be able to produce sentences with verbs and adjectives, but have difficulties finding 
the right nouns and will therefore not achieve high scores in these tests. Though a participant does not 
know the right nouns, it does not mean that he is not able to communicate. This is a clear deficiency 
in these tests. However, it is easy to understand why people chose to design these tests the way they 
did. Nouns are the most important content words in language and therefore they play an important – 
if not the most important – role in language. Also, nouns are easier to depict in pictures than function 
words and verbs. Third, though people may not be able to communicate in full sentences anymore 
since they are suffering from aphasia, it is possible to make themselves clear with only nouns and 
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content words. That way, they develop the telegram-style speech which is typical for a lot of aphasic 
patients. If their vocabulary of nouns will be extended by practicing semantic skills, this will be visible 
in these tests and also noticeable in their everyday speech and with that, it will improve their 
communicative skills. This does not count for function words to the same extent.  
Boston Naming Test 
The test that is of major importance in this research, is the Boston Naming Test. This is a test that has 
been developed by Kaplan et al. (1983) to investigate the abilities of persons with word naming deficits. 
The Boston Naming Test has been translated into Dutch by  Van Loon-Vervoorn (2005) as the Boston 
BenoemTaak, which aimed mainly at aphasics. Later on, Van Loon-Vervoorn & van der Velden (2006) 
decided that the test could be used on healthy persons as well. There has been some debate about 
the manual for the test, and therefore Roomer, Brok, Hoogerwerk & Linn, (2011) decided to develop 
a new manual, which was tried to be made as unambiguous as possible. The test originally consisted 
of a total number of 60 pictures, but one of the items was deleted because of the low correct-naming 
percentage, so in the test that was used, only 59 items remain. In the new manual, norms are included 
to diagnose and compare the results of adults from 13 to 85 years old. The test is not applicable to 
people with severe visual problems – because this could lead to unfairly bad scores which cannot be 
explained by a word finding deficit only – and people speaking a dialect of Dutch (Heesbeen, 2001). In 
this research, the corrected manual from Roomer, Brok, Hoogerwerk & Linn, (2011) was used and 
some literal instructions will be cited below.  
The Boston Naming Test was performed one-to-one in a quiet environment. The literal instruction that 
was given to the subject was:  
NL:  “U mag in één woord zeggen wat er op het plaatje staat.”  
 ENG: “Name the picture in one word.” 
The subjects were allowed to be encouraged to respond in case of word finding difficulties by asking 
them: 
NL: “Kunt u tóch een poging doen om te zeggen wat de afbeelding voorstelt?” 
ENG: “Can you still try to say what is on the picture?” 
After some thought and discussion with some experts on the field and the speech therapist who works 
with the subjects, it was decided to give the participants the possibility to describe the picture in their 
own words, whenever they were not able to describe the picture in one word, because of their naming 
deficit. Because of this, subjects were sometimes encouraged in this way: 
 NL: “Als u het woord niet kunt zeggen, kunt u het plaatje dan misschien omschrijven?” 
 ENG: “I you cannot find the word, can you maybe describe what is on the picture?” 
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These instructions were not mentioned in the manual of Roomer, Brok, Hoogerwerk & Linn, (2011). 
The researcher did prefer to have a description as a response, rather than a no response, because from 
the description the subjects give, their comprehension of the picture can be deduced. Once a person 
cannot name the object, but can describe the picture perfectly understandable, the naming deficit will 
be experienced and perceived as less severe.  
The scores for the Boston Naming Test were given on a different moment, so the participant would 
not be distracted by the writing of the investigator. Also, the scores were double-checked blindly by a 
professional speech-therapist who has a lot of experience with this test. The norms for scoring were 
the same as described in the manual from Roomer, Brok, Hoogerwerk & Linn, (2011) and can be found 
in Table 1. 
 
The Boston Naming Test was performed as a whole, because it is not allowed to pause or stop in the 
middle of the test.  Depending on the hierarchy of the responses from the participants, the maximum 
score is 177 points. This score is corrected for age and education level. Also, scores are corrected for 
Correct naming Correct naming with some 
aberration 
Naming which is partly correct Incorrect naming 
Score 3 Score 2 Score 1 Score 0 
3.1 Correct naming 2.1 Long hesitation or 
uncertainty 
 0.1 No response of avoiding 
phrase 
3.2 Correct naming with 
phonemic of dysarthric 
aberration. 
2.2 Self correction  0.2 Perseveration 
3.3 (unnecessarily) Specific 
naming  
  0.3 Automatism 
   0.4 Phonemic neologism 
 2.5 semantically well-fitting 
incorrect naming  
1.5 Semantically somewhat-
fitting incorrect naming 
0.5 Semantically very aberrant 
naming 
 2.6 Semantically well-fitting 
description 
1.6 semantically somewhat-
fitting description 
0.6 semantically bad-fitting 
description 
 2.7 Semantically well-fitting 
neologism 
1.7 semantically somewhat-
fitting neologism 
0.7 Semantically bad-fitting 
neologism 
 2.8 Correct naming with 
semantically well-fitting 
specification 
1.8 Incorrect naming with 
semantic not-fitting 
specification 
0.8 Visual mistake (including 
naming dotted lines or naming 
only a part of the picture) 
 2.9 Semantical high ordination 
and/or second part of a 
conjunction 
1.9 Too high ordination or first 
part of a conjunction 
 
 2.10 Synonym in a foreign 
language 
  
 2.11 Correct naming used in a 
sentence. 
  
Table 1: Division of naming hierarchies according to Roomer, Brok, Hoogerwerk & Linn (2011). 
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gender, because Zec et al. (2007) proved that male participants have higher scores. The levels of Dutch 
education are, according to Heesbeen (2001): 
Code Highest level of education 
1 Primary school (LL); domestic science school (HH) 
2 Lower secondary school (LBO) 
3 Mid-level secondary school (MULO; MAVO) 
4 Higher-level secondary school (HAVO); secondary vocational education (MBO) 
5 Secondary science education (VWO); higher vocational education (HBO) 
6 University (WO) 
Table 2: Levels of education according to Heesbeen (2001). 
To achieve a significant improvement (p=0.05), the difference in scores between two test moments 
has to be at least 18 points. If a subject achieves this score, a significant improvement has occurred. 
This was calculated by Roomer, Brok, Hoogerwerk & Linn, (2011) in the manual for the test. This critical 
difference accounts for the tripolar answer hierarchy and the difference in the frequency of the words 
of the test. 
ScreeLing 
The ScreeLing is a test that has been developed by Visch-Brink et al. (2010) to determine an aphasia 
by the three language processing levels; semantics, phonology and syntax. The ScreeLing tests the 
functioning of the three linguistic levels, which are represented by three scales. Every scale consists of 
24 items which are again divided into 4 subscales. The total number of the items is 72, which also is 
the maximum score. The design of the test can be found in Table 3. 
Semantics Phonology Syntax 
Matching a word with a picture  
(6 items) 
Repeating (6 items) Matching a word/sentence with a 
picture (8 items) 
Judging of semantically correct 
and incorrect sentences (6 items) 
Reading aloud (6 items) Who/what/where-questions  
(4 items) 
Word associations (6 items) Phoneme similarities (6 items) Judging of syntactically correct and 
incorrect sentences (6 items) 
Categorisation - odd word out  
(6 items) 
Phoneme analysis (6 items) Fill in the correct function word  
(6 items) 
24 items 24 items 24 items 
Total: 72 items 
Table 3: Design of the ScreeLing Test (Visch-Brink et al., 2010). 
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The ScreeLing is used in this research by means of distraction mainly, because otherwise the subjects 
would have to perform two naming-tests in a row. Of course there will be a check for any significant 
results on the semantic level or one of the other language processing levels, but it is not very likely that 
we will find any significant results on this test, because therapy focusses mainly on the subjects’ 
semantic skills. Moreover, it focusses mainly on picture naming and the semantic process that is 
involved with this linguistic activity.  
The ScreeLing was performed exactly according to the directions given in the manual from Visch-Brink 
et al. (2010). Scores under 68 are considered to be aberrant. Classification per linguistic level are 
displayed in Table 4.  
Classification Score on the linguistic level 
Very severe <10 
Severe 10-13.5 
Moderate 14-17.5 
Mild 18-21.5 
No aberration >21.5 
Table 4: Classification of the three linguistic levels of the ScreeLing, according to Visch-Brink et al. (2010) 
A critical difference on the test means a difference of at least 10 points (p=0,05). Scores on the 
ScreeLing are not corrected for sex, age and level of education, because former research of Visch-Brink 
et al. (2010) showed no significant differences between these factors. This is probably because of the 
relatively large variation of exercises in this test, in contrast to e.g. the BNT.  
Semantic Asssociation Test 
The Semantic Association Test was developed by Visch-Brink et al. (2005). The test originally consists 
of three parts: a visual part, a verbal part and before these are taken, the subject performs the naming 
part of the test, in which the participant is asked to name all of the goal items from the visual part. In 
this research, only the naming test will be executed, because the research focusses on picture naming 
and apart from that, when doing all of the three parts, the items would be repeated three times and 
that could have an unnecessary effect on the subjects’ performance.  
The SAT consists of 30 items, from which 15 are living objects and the other 15 are non-living objects. 
This turned out to be an important factor because findings of Warrington & Shallice (1984), Saffran & 
Schwartz (1995) and Carbonnel et al. (1997) show dissociations in the naming of living and non-living 
objects. In this research it is decided to score this test in the same way as the Boston Naming Test, 
because that makes it easier and more correct to compare the scores of both tests. In the original 
manual for scoring, there was no correction for age, sex and level of education, because no effect for 
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age and gender  was found and the level of education was dichotomized to the median (Visch-Brink et 
al., 2005). The critical difference on the naming test (p=0.10) was set on 5 points, according to original 
scores.  
These calculations cannot be simply copied in our research, because we did not perfom the whole test 
– only the naming part – and we will therefore not be able to use  the same significance level, because 
that would be an unreliable comparison. It is decided to use the scoring method of  Roomer, Brok, 
Hoogerwerk & Linn (2011) instead, which was displayed in Table 1 and is also used in the BNT. The fact 
that we will be using this calculation, has the consequence that the significance level for the SAT is 
unknown in this study. A new level of significance could not be calculated because of the small number 
of participants.  In addition, it is unknown whether factors like age and gender have any influence on 
the data. The fact that in the BNT these factors do play a role, could mean that they also will in this 
test. On the other hand, we can also not simply conclude that this is the case because the BNT and SAT 
consist of a different set of words. E.g. in the BNT, the frequency of words that have to be named  
decreases as the test continues. The words of the SAT are known to be more frequent than those of 
the BNT. If we would follow the line of the BNT in scoring the SAT and conlude that because the test is 
half as big as the BNT, it’s significant difference can also be divided into halves, it would mean that the 
significant difference on the SAT has to be at least 9 points. We will not discuss the significance level 
of the SAT any further in this research, but we will focus on the BNT instead and use the SAT only to 
verify the results that can be seen in the BNT, because if the SAT also shows an increased score, it 
makes the outcome of the results stronger and more convincing.  
Therapy 
The subjects had intensive semantic therapy for the period of 1 month, or 31 days. In this period, they 
were obligated to practice every day during one hour. During weekends, therapy was not obligatory. 
During the hour of therapy, the subjects practiced with the BOX therapy material that was made 
available for them either on the computer or on paper. Every Monday, the researcher accompanied 
them and gave instructions and answered possible questions concerning the research. 
The BOX therapy was designed by Visch-Brink et al. (1997), as a lexical training for people with language 
deficits. This material is especially interesting for this research, because it focusses on the semantic 
skills involved in the process of getting lexical access. Because all of the participants have in common 
that they suffer from a naming-deficit, we test whether this could be resolved by intensive semantic 
lexical training. If it turns out that this is the case, it would mean a step forward in the therapy process 
of people suffering from a naming-deficit. In this research it has been a very conscious choice to use a 
therapy programme which does not focus on picture naming itself, but on the semantic processes 
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which are involved in the process of lexical access. When subjects would have been practicing picture 
naming itself during one month, it would not have been clear whether they learnt only to name 
pictures better or they improved their over-all semantic abilities. By designing the study like this, 
participants train their over-all semantic skills and these will be tested before and afterwards. That 
way, what is measured is whether the improvement of their semantic skills can be measured in a 
picture naming test, for which the semantic knowledge is needed.  
Just like the BNT and SAT, BOX therapy also focusses mainly on content words and especially nouns. It 
has to be mentioned again that this is of course not the whole spectrum of language and 
communication, but this is one of the main factors of influence in being able to make oneself clear in 
conversation. Being able to categorize some words does not mean one is able to communicate, but on 
the other hand, not being able to do so does also not mean that one is not able to communicate. The 
exercises in BOX are varied and will certainly train the semantic knowledge of the participants. 
Whether this will result in higher scores on naming-tests will be found out later on in this research.  
The BOX therapy material consists of 8 different parts with exercises, from which we will use 7 parts, 
because the 8th part focusses on semantic skills in larger contexts than only words or sentences and 
that is not the focus of this study. The division of different exercises can be found in Table 5. Most of 
the exercises are multiple choice. All subjects were able to read the exercises and if not, they were 
given an audio-file on which the exercise was read aloud by the researcher. This way, the subjects were 
able to practice independently at home during the week. Every part of BOX has different levels of 
difficulty, so every subject was able to practice at his or her own level.  
Table 5: Division of different BOX exercises 
When practicing on the computer, the subjects got feedback immediately after their response. This 
way they were able to correct themselves and find out what had gone wrong. If this was not clear, 
they were allowed to ask for feedback to their family or friends if they were available. If not, the 
researcher gave further explanation during the hour of accompanied therapy. Because every exercise 
Part of BOX Kind of exercise 
1 Semantic categories 
2 Semantic gradient 
3 Syntagmatic and paradigmatic relations 
4 The part and the whole  
5 Adjectives and exclamations 
6 Semantic abnormalities 
7 Semantic definitions 
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was scheduled to be done at least once in company of the researcher, we were able to have a good 
sight on the subject’s performance and understanding of the practices. In general, this did not lead to 
any major problems during the period of therapy, also because every practice had been tried and 
explained beforehand. One of four participants practiced only on paper, because she did not have 
access to a computer. The exercises were offered to her on paper, so she would still be able to 
practice independently at home.  
The advantage of this therapy for the subjects is that they will probably benefit from therapy in 
everyday speech as well. This will not be measured in this research, but it will be evaluated with the 
participants when the study has finished.  
Procedure 
All four of the participants started performing the three tests to investigate their competences and the 
severity of their disease. These tests were taken maximally two weeks before the start of therapy. The 
tests that were taken were the Boston Naming Test, the ScreeLing and the Semantic Association Test, 
these will further be referred to as the BNT, ScreeLing and SAT, respectively. The first and the latter 
are similar tests, in that they are both concerned with naming objects. The second test functioned as 
a distractor item and also as a double check to find out whether any differences on the other linguistic 
fields could be noticed as well, after therapy. Each of the participants took the tests in the same order. 
The pre-test moment was designed in a way that the participants first performed the Boston Naming 
Test and the ScreeLing and a week later, they performed the Semantic Association Test. This was 
because of practical reasons and also because of the slight overlap between the BNT and the SAT. In 
contrast, the post-therapy tests were taken all at once. This was again because of practical reasons, 
but later on, we will discuss whether this has had any effects on the participants’ performance.  
During testing, the participants’ responses were recorded and both of the picture-naming tests were 
scored afterwards by the researcher and double checked by a professional therapist, to avoid any 
misinterpretations. Each of the participants had the possibility to perform the tests in as much time as 
he or she needed. The conductor of the test did not give any clues during testing, according to the test 
instructions, but the participants got more time than was prescribed in the original test guidelines, 
because this research focusses also on the types of the answers that were given, apart from whether 
the responses were correct or not. 
All participants started therapy on the same date. An example of the schedules for the participants can 
be found in Appendix 4. Subjects were asked to spend 1 hour a day doing exercises from the BOX 
programme,  
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according to their weekly schedule. Every day, they did two different kinds of exercises, and the 
schedule was made in such a way that they never did the same exercise during two successive days. 
Also, the kinds of BOX exercises were tried to be balanced as much as possible over the 30 days of 
therapy. Every first day of the week, on Mondays, the researcher was present during their therapy 
session and accompanied the participants. By doing so, the researcher was able to observe the process 
and give the subjects a possibility to ask any questions they possibly had, concerning the research. 
Apart from that, this was the moment they got their therapy schedule for the next week and the 
schedule from the previous week was collected by the researcher. The next schedules were made 
according to the subject’s performance and possible remarks each week.  
On Saturdays and Sundays, the hour of therapy was not obligatory, to give the participants the 
possibility to get some rest or because of practical reasons, they did not always have the possibility to 
do their ‘homework’. Any exceptions to this rule are discussed in the Results section.  
Results 
In this section, the personal results from all four participants will be discussed and afterward, the 
general success of the therapy method and determining factors for this success or failure will be 
described.  
AZ 
AZ was the most faithful subject concerning 
the therapy. During the month of therapy, she 
practiced almost every day for one hour, and 
also in the weekends. Only the first weekend 
she skipped therapy. From the maximum 
amount of therapy, which was 32 hours, she 
practiced 30 hours, divided over 5 weeks. 
Information about her therapy can be found 
in table 6 and 7. The distribution of the 
different BOX exercises was tried to be made 
equal, but according to the subject’s 
performance, sometimes one exercise was 
preferred over another and it was not allowed 
to perform the same BOX exercises during two 
successive days.  
 
N hours of practice Maximum hours of 
practice  
week 1 5 7 
week 2 7 7 
week 3 7 7 
week 4 7 7 
week 5 4 4 
Totaal 30 32 
Table 6: Distribution of hours of BOX therapy over 5 weeks for AZ. 
Part of BOX N of times it was practiced 
BOX 1 9 
BOX 2 9 
BOX 3 8 
BOX 4 9 
BOX 5 8 
BOX 6 8 
BOX 7 9 
Table 7: Distribution of the times all different BOX exercises were 
practiced by AZ.  
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During the first test moment, AZ performed the BNT and the ScreeLing during one day and the SAT on 
another day, a week later. Results from the tests can be found in Table 8. 
 
As can be seen from the Table, AZ made a significant improvement on the Boston Naming Test. The 
scores from the ScreeLing and the SAT did not show any significant changes. This might be because of 
the fact that e.g. the ScreeLing tests covers a lot of general linguistic knowledge, where AZ’s main 
problem is concentrated on naming objects. On the other hand, this is not visible in the results of the 
SAT. Differences in the way the SAT is scored and composed will probably account for this, but we will 
discuss these factors later on in this section. Also one will notice that the BNT and SAT have been done 
on the same date during the secon testing moment. Whether this had any effect, will be discussed in 
the discussion-section later on.  
LI 
The therapy schedule of LI can be found in 
Table 9 and 10. LI was also very faithful in 
practicing the BOX exercises and was assisted 
by his wife. Because of family activities he 
skipped one day of therapy in the weekends 
most of the time. LI practiced 27 from the 
maximum possible 32 hours. Some BOX 
exercises were easier than others for LI, 
therefore we took this factor into account 
making his weekly therapy schedule. LI 
performed the exercises very fast, which was 
the cause of his mistakes sometimes, while he 
was perfectly aware of the correct answer(s). 
Because of his high tempo, he has performed 
more exercises than others did in the same 
time. 
Results and order of testing Test Testing date Test result 
Pre-therapy testing BNT 3-3-2014 70,2 
 Screeling 3-3-2014 59 
 SAT 12-3-2014 21 
    
Post-therapy testing BNT 18-4-2014 95,2* 
 ScreeLing 18-4-2014 62 
 SAT 18-4-2014 20 
Table 8: Results from the tests of AZ. 
N hours of practice Maximum hours of 
practice  
week 1 6 7 
week 2 5 7 
week 3 6 7 
week 4 6 7 
week 5 4 4 
Totaal 27 32 
Table 9: Distribution of hours of BOX therapy over 5 weeks for LI. 
Part of BOX N of times it was practiced 
BOX 1 7 
BOX 2 8 
BOX 3 9 
BOX 4 8 
BOX 5 7 
BOX 6 8 
BOX 7 7 
Table 10: Distribution of the times all different BOX exercises were 
practiced by LI. 
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Because of his high tempo – also during tests – LI performed the SAT and ScreeLing on the same day 
during the pre-therapy testing moment, the same as he did at the post-therapy testing moment, for 
practical reasons. The results form LI can be found in Table 11. 
 
LI is the first participant who shows progress on every one of the three tests. Although none of them 
has significantly improved, he has higher scores during the post-therapy testing moment. The higher 
scores on the SAT could be explained by the fact that he performed it on the same day as the BNT, but 
a more specific analyse from the scores could reveal this. In comparison with AZ, LI shows a relatively 
small progress on the BNT. It could be that in his case, a more specific training would have been 
necessary to accomplish significant improvements, also because of the fact that his starting point was 
already quite good in comparison with AZ, who had plenty of room for improvement. The same 
accounts for the ScreeLing. LI made mistakes mostly on the phonology and syntax parts of the tests, 
his performance on the semantics part was already very good during the first testing moment. Because 
during the therapy period only semantic skills were trained, and not phonology or syntax, there was 
little room for improvement for LI on this test as well. To achieve better results for LI, it is probably 
necessary to have more complex and/or specific exercises. We will discuss this later on.  
MO 
A summary of MO’s month of therapy can be 
found in table 12 and 13. Because of problems 
with her computer, MO had some trouble 
doing her exercises during the first week of 
therapy. After that, she practiced almost every 
day, except during the weekends. Therefore 
she practiced the least of all subjects: only 
22,5 hours from the total amount of 32 hours. 
Because there was enough room for improvement, it   
Results and order of testing Test Testing date Test result 
Pre-therapy testing Screeling 3-3-2014 59 
 BNT 3-3-2014 133,2 
 SAT 3-3-2014 20 
    
Post-therapy testing BNT 23-4-2014 141,2 
 Screeling 23-4-2014 62 
 SAT 23-4-2014 24 
Table 11: Results from the tests of LI. 
Table 12: Distribution of hours of BOX therapy over 5 weeks for MO. 
N hours of practice Maximum hours of 
practice  
week 1 2 7 
week 2 5,5 7 
week 3 5 7 
week 4 6 7 
week 5 4 4 
Totaal 22,5 32 
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was decided to let MO finish the therapy period. For practical reasons (holidays and concentration  
problems) it was not possible to make MO go 
on with therapy for some more days than the 
others or to practice for more than one hour a 
day to make up for the lost hours of therapy, 
but the results will show whether this has had 
an influence on her performance on the tests. 
MO used audiofiles to practice BOX 5, 6 and 7 
and she did the other BOX exercises on her 
own.  
 
The results from MO’s tests are shown in Table 14. MO performed all three tests on one day during 
the second testing moment, in contrast to the pre-therapy testing moment. Again, this was because 
of practical reasons. Having worked with MO for some time, we tend to think that this may have 
influenced her performance, also because MO suffered from a headache during the second testing 
moment. Unfortunately, she told the researcher only afterwards, so there was nothing that could be 
done about it anymore.  
 
MO’s results still show – in contrast to the expectations – improvements on every test, though none 
of them has significantly better scores. As mentioned before, MO had the least amount of therapy and 
she also had a bad headache during the post-therapy testing moment. These facts insinuate that when 
conditions would have been better, her results would probably have transcended the results which 
were measured on the second testing moment now. For reasons of accountability it was not possible 
to re-test MO later that week. Though it is hard to decide how much these factors influenced her 
performance, it would be interesting to consider another therapy period for MO in which these factors 
will be taken into account so they will not influence her performance on the test and investigate what 
happens then. Again, the scores for the SAT will be accounted for later on in this section.  
Part of BOX N of times it was practiced 
BOX 1 7 
BOX 2 6 
BOX 3 6 
BOX 4 8 
BOX 5 7 
BOX 6 7 
BOX 7 7 
Table 13: Distribution of the times all different BOX exercises were 
practiced by MO. 
Results and order of testing Test Testing date Test result 
Pre-therapy testing BNT 3-3-2014 114 
 Screeling 3-3-2014 46 
 SAT 12-3-2014 23 
    
Post-therapy testing BNT 23-4-2014 117 
 ScreeLing 23-4-2014 47 
 SAT 23-4-2014 24 
Table 14: Results from the tests of MO. 
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JV 
JV was the only subject with a different 
manifestation of aphasia than the other 
participants. He was able to construct 
grammatically perfect sentences when 
describing a picture, but he was not able to 
name the objects in one word. Also, he was 
able to understand written language, but had 
difficulty understanding fluent speech. His 
behaviour correlates more with the 
description of Wernicke’s aphasia than with 
the description of Broca’s aphasia, which was 
mentioned before (Goodglass, 1993). This 
could mean that a semantic training will be 
most relevant for JV, because this is where he 
has the most difficulties, but we will turn to 
this fact later on, when we will be discussing 
his results. The schedule and distribution of JV’s BOX therapy can be found in Table 15 and 16. JV was 
faithful in doing his exercises and practised 29 from the total amount of 32 hours, using the computer 
programme of BOX. 
JV also performed all of the tests on one day, during both testing moments. JV needed his time when 
testing and it did not look like he had any profit from the fact that there was a slight overlap between 
the BNT and SAT.  
 
When studying JV’s results in Table 17, it turns out that he shows the least progress of all subjects. 
Only the ScreeLing and SAT show an improvement, but these are far from significant. On the major 
test, the BNT, JV even shows a slight downturn, though again, not significant. Actually, it is very hard 
to account for these results, because JV had no trouble during therapy and also did he not show any 
N hours of practice Maximum hours of 
practice  
week 1 7 7 
week 2 6 7 
week 3 5 7 
week 4 7 7 
week 5 4 4 
Totaal 29 32 
Part of BOX N of times it was practiced 
BOX 1 10 
BOX 2 9 
BOX 3 10 
BOX 4 8 
BOX 5 9 
BOX 6 8 
BOX 7 8 
Table 16: Distribution of the times all different BOX exercises were 
practiced by JV.  
Results and order of testing Test Testing date Test result 
Pre-therapy testing BNT 3-3-2014 62,7 
 ScreeLing 3-3-2014 60,5 
 SAT 3-3-2014 9 
    
Post-therapy testing BNT 23-2014 60,7 
 ScreeLing 23-2014 61,5 
 SAT 23-2014 12 
Table 17: Results from the tests of JV. 
Table 15: Distribution of hours of BOX therapy over 5 weeks for JV. 
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irregular behaviour during both testing moments. The month of therapy has not had any significant 
influence on JV’s results, even though he suffers from semantic deficits. A possible explanation is that 
the semantic area in JV’s brain which is needed to perform the tasks belonging to the tests is too much 
damaged to achieve an improvement in this activity. On the other hand, it has not been measured 
whether the therapy had any result on the rest of his linguistic behaviour, so we cannot conclude that 
therapy did not have any effect at all. The fact that he has a global aphasia with some clear 
characteristics of Wernicke’s aphasia is the most obvious factor that makes him different than the 
other participants, and this might as well be the reason for his results. If it is true that that it is easier 
to improve the linguistic capacity that has been the least affected, he will be able to improve his 
phonological and syntactical capabilities.  
General Results 
After discussing the results from all participants, we will here discuss the results from the other 
perspective. The overall results of the tests can be found in Table 18.  
Test Significant 
difference 
AZ LI MO JV 
BNT +18 +25* +8 +3 -2 
ScreeLing +10 +3 +3 +1 +1 
SAT unkown -1 +4 +1 +3 
Table 18: Results for every test after one month of intensive semantic BOX-therapy 
The main aim of this research was to achieve an improvement on the BNT. Results show that for one 
of four participants, a significant positive change can be noted. The significance level for the BNT was 
set at 18 points (p=0.05) in the manual of Roomer, Brok, Hoogerwerk & Linn (2011). Knowing this, the 
result of AZ is a very significant improvement. Though not all of the subjects showed a significant 
change, three of four subjects showed an improvement on this test and only one showed a slight 
decline in his score. If we can see these results as a trend, we can note at least a very slight 
improvement after the four months of therapy. The improvements could not be only the effect of the 
fact that the participants performed this test for the second time, because more than a month had 
passed and when analysing the results, mistakes are not the same as during the first testing moment.  
The second test, ScreeLing, shows a slight but not significant improvement for all of the subjects. This 
was expected, for the test was used as a distractor item and because this test consists of three different 
parts, respectively semantics, phonology and syntax, our participants could only show an improvement 
on the semantics part as a result of the therapy. Changes on the other parts cannot be clearly seen as 
results from the therapy, so the improvement would not be sufficient to achieve the significance level 
on the test as a whole, which has to be a difference of 5 points (p=0.05) according to Visch-Brink et al. 
(2010). 
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Furthermore, the SAT shows an improvement for most of the subjects, though these are not significant 
to the original SAT significance level which was set by Visch-Brink et al. (2005) to 5 points (p=0.10). 
However, as mentioned before, we have only performed one of the three original parts of the test and 
therefore this significance level does not count for these scores. Because the part that we did with the 
subject was a picture-naming task which is similar to the BNT, we will revise the score for the SAT and 
adjudge new scores instead. After this, the maximum score will be 90, because the maximum score for 
each item is 3, according to the method of Roomer, Brok, Hoogerwerk & Linn (2011). The result of this 
recalculation can be found in Table 19 below. Unfortunately, it was not possible to recalculate the level 
of significance for the SAT, because of the small number of participants, as mentioned before.  
Score AZ LI MO JV 
Pre-therapy 64,2 64,2 72 33,7 
Post-therapy 67,2 71,2 75 33,7 
Result +3 +7 +3 0 
Table 19: Recalculation of SAT scores according to measurements of Roomer, Brok, Hoogerwerk & Linn (2011) 
There is a preference for this calculation over the original one because this calculation takes into 
consideration different hierarchies in the answers, apart from just right or wrong. Also, age and level 
of education are included in the final score. When comparing these scores to the original scores in 
Table 18, this difference can be clearly seen. Whereas AZ had a negative score with the dual scoring 
system, she shows a slight improvement when scores are measured in the same way as the BNT and 
in contrast, JV had a slight improvement with the original scores, but shows actually no difference in 
the recalculated scores.  
Apart from looking at the total score from each test, the hierarchies of the BNT, as presented in Table 
1, will be taken into consideration as well. To investigate this, the amount of ‘3’, ‘2’, ‘1’ and ‘0’ answers 
will be calculated checked for any differences in the second testing moment. Results can be found 
below, in Table 20.  
Participant AZ LI MO JV Total 
Score pre post pre post pre post pre post pre post 
3 18 26 46 47 28 31 8 7 100 111 
2 6 5 2 6 12 9 14 12 34 32 
1 5 8 3 0 11 11 25 30 44 49 
0 30 20 8 6 9 8 12 10 59 44 
Table 20: Amount of times of different hierarchies in the answers of the BNT 
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Changes in the total scores were not significant, but the analysis in Table 20 shows that after therapy, 
there is a clear increase in correct answers with ‘3’ scores and a clear decrease in totally incorrect 
answers or no response with ‘0’ scores. This means that, though people may not have gone from zero 
to three, they were better able to formulate a response that at least corresponded a little with the 
correct answer.  
Further analysis of the BNT has been done to find out the amount of words that were needed to 
formulate the correct answer. This is done by counting the number of words of the response of all ‘3’ 
scores.  
Participant AZ LI MO JV Total 
Score pre post pre post pre post pre post pre post 
3 2,11 1,73 1,3 1,14 1,29 1,74 14,5 6 4,8 2,65 
Table 21: Mean number of words needed for correct answer in BNT 
Studying Table 21, it shows that the amount of words needed to construct the correct answer declined 
after the month of therapy, which could be a sign that the subjects were better able to find the right 
words and have developed a better word-finding.  
Of course, the number of participants is too small to calculate the significance, but the over-all trend 
shows an increase on all of the tests and also a decrease in the number of words a subject needed to 
construct the correct answers. The consequences from these findings will be discussed in the next 
section, after which we will move on to the conclusion.  
Discussion 
After presenting the results, it is important to bear some things in mind that could have had even the 
slightest influence on the scores, before jumping to any conclusions.  
First, the SAT scores that have been recalculated in the same way as the BNT scores, do not mean that 
this test was of the same level of difficulty than the BNT scores. Also, the same corrections for age and 
level of education as in the BNT guidelines were used, but it was impossible to construct a new level 
of significance, because the number of participants is too small to calculate a meaningfull significance 
level. 
Second, although all of the participants were diagnosed with a global aphasia, there was a clear 
difference between the linguistic performance of AZ, LI and MO vs that of JV. As was mentioned in 
earlier, he showed a more Wernicke-like behaviour and this became especially clear in his performance 
on the BNT. Though he was not able to construct the right answer most of the time, he was able to 
give recognisable descriptions and he used a lot of words doing so. This might be because of the finding 
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that different factors play a role in linguistic performance per type of aphasia, as Cohen, Kelter & Woll 
(1980) found, or maybe JV has a clear semantic-lexical disintegration, which according to Gainotti et 
al. (1986) leads to more trouble in classifying objects and therefore maybe also in naming or describing 
objects.  
An important factor that could have been of influence in the total amount of time the subjects spent 
practicing with the BOX-therapy programme. Because of practical reasons and the researcher not 
wanting to overly press participants during the month of therapy, it was decided to practice for one 
hour every day and to give the subjects some time off during the weekends, for then therapy was not 
obligatory. The intensity of the training in Meinzer et al. (2005) and Pulvermüller et al. (2001) was 
considerably higher than in the present research, namely at least 30 hours of practice in 10 consecutive 
days. This latter factor may also be the cause for the fact that most results do not get to the significance 
level. Because practice during the weekends was not obligatory, subjects did not practice for 32 
consecutive days, but there were gaps in between. Although not every participant took their free time 
in the weekends, all of them did at least skip one day of therapy once and in the case of MO, this was 
the worst, because she missed some days of therapy because of computer problems as well. Taking 
this into consideration, it might be important to be aware of this fact in later research and make the 
subjects practice for a smaller amount of consecutive days and also for a larger amount of time every 
day.  
Another point mentioned before, was a slight overlap between the BNT and SAT. Analysis of the results 
shows that for the first testing moment, the performance of the participants on the SAT was no 
different than their performance on the BNT for the overlapping items. The overlapping effect would 
be especially visible on the second testing moment, because subjects performed all three test on the 
same day. Analysis of the results show that only one of the four subjects answered one – of the four 
overlapping items - more item correct in the SAT than she did in the BNT. For all of the other 
participants there was no difference in their output: they made the same mistakes and answered the 
same items correctly.  
What is striking when analysing the results, is that the only participant that achieved a significant 
increase in her BNT score, was also the participant who was tested the shortest time after therapy, 
namely one day afterwards. The other participants were tested a week after they had finished the 
therapy. It could be that this had an effect, and that the other subjects would have had better scores 
when they would have been tested right away as well, but for practical reasons, this was not possible. 
In further research, it would be better to account for this factor, and make sure every subject is tested 
on the same moment before and after therapy.  
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The last factor that is worth mentioning, is the fact that, even though research of Aftonomos, Steele & 
Wertz (1997), Katz & Wertz (1997) and Doesborgh’s (2004) show positive, long-term effects of 
computer-training on chronic aphasia in contrast with patients who did not use the computer, the 
subject with the significant increase on the BNT was the only subject who did not practice with the 
BOX computer-programme, but practiced on paper instead. Also, this means that she was the only 
subject who did not get feedback to her answers right away, but later on, she got feedback in person 
by the researcher. The fact that despite this seemingly disadvantages, she reached a significant 
improvement, shows that providing therapy material and feedback on a computer, is not determining 
the success of a therapy. According to these results it cannot be stated that computer-training is always 
better than original face-to-face therapy (Petheram, 2004; Wallesch & Johannsen-Horbach (2004); 
Wertz & Katz, 2004).  
Finally, it is important to realize that this study has been focussing on nouns and content words, in 
both tests and therapy. Though content words are very important building blocks in language, not 
having a functional framework to use them in, could also be a part of the problem or maybe even the 
problem itself, istead of not being able to find the right noun. Sometimes, when participants named a 
picture in a sentence they would block because they were ‘looking’ in the wrong functional group. P.e.: 
when naming a picture of a camel (‘kameel’), the subject said something like: 
NL: “Dit is het …. – “ 
ENG: “This is the ... –  ”  
While the right answer would have been the Dutch word ‘kameel’. Though maybe the subject would 
have known the name for the animal on the picture, he was not able to find the right noun, because 
he was looking for a word that can follow on ‘het’. A ‘kameel’ in Dutch has the determinor ‘een’ or 
‘de’, but not ‘het’. The right answer – in a sentence – would have been: 
NL: “Dit is een kameel” / “Dit is de kameel” 
ENG: “This is a camel” / “This is the camel” 
The mistake is being made in the functional part of the sentence which is constructed here, and not 
really in the noun itself. It would be interesting to find out the importance of the functional framework 
for communication and everyday speech in a future research.  
Conclusion 
The results of this case-study and the discussion lead to the conclusion of this study. Although most of 
the participants did not accomplish significant improvement, one of them did very well and shows a 
significant increase on the BNT, the test that was the main focus in this research. Taking into account 
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the factors that could have been of influence – overlap, moment of testing, therapy with the BOX-
computer programme and the intensity of the therapy – which were discussed in the former section, 
this does not show a very strong evidence of the efficacy of constraint-induced therapy, as 
Pulvermüller et al. (2001) proposed in his research. Also, results are not compatible with those Meinzer 
et al.’s (2005) study. On the other hand, there were differences between those studies and the present. 
These factors may have led to the less sensational results. The main factor that causes this difference 
is probably the intensity of the therapy. Still, though therapy was not by far as intense as in 
Pulvermüller et al.’s (2001) and Meinzer et al.’s (2005) studies, a positive trend can be seen in the 
results of the four subjects. Overall, the scores for the tests were better, and for the BNT in particular, 
the distribution of ‘3’, ‘2’, ‘1’ and ‘0’ answers changed positively and the amount of words needed to 
construct the correct response went down. Apart from this, for each participant having a worse result 
than AZ, the difference in results can be accounted for. For LI, the fact that his scores were already 
quite good before the start of therapy, gave him little room for improvement in the tests. MO spent a 
lot less time on the therapy and also with a lot more gaps in between the days of therapy than the 
other participants. Last of all, JV seems to be a different case in general, because his linguistic 
performance differs very much from that of the other participants, who show a different linguistic 
behaviour. This factor may determine that this kind of therapy is not effective for Wernicke’s aphasics 
and that in therapy, it is still relevant to make a distinction  between Broca’s and Wernicke’s aphasia, 
even in patients with a global chronic aphasia (McNeil & Kimelman, 2001; Cohen, Kelter & Woll, 1980). 
Finally, this study is not slicing down the results of Pulvermüller et al.’s (2001) and Meinzer et al.’s 
(2005) studies, but shows that the effect of intense therapy is a sound method to achieve 
improvements in the linguistic performance of chronic aphasic patients. It has to be added that the 
higher the intensity of the therapy in a short period of consecutive days, the higher the results. 
However, for persons who are physically not up to a therapy that intense, the method used in this 
study will probably be better, though it would take more time to achieve significant improvements. 
After all, slow improvement is still a better perspective than no improvement at all.  
Finally, it is worth mentioning that in an evaluation about 3 months after therapy, participants and 
even some therapists all reported the positive effects of the therapy the subjects experienced 
afterwards in their linguistic behaviour. This indicates that intensive semantic therapy has had not only 
an influence on their picture naming skills, but also on their everyday speech and the latter was the 
main goal for most of the subjects to participate in this study. A suggestion for further research would 
be to focus on the long-term results of this therapy on everyday speech.  
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Appendix 1: Boston Naming Test (or Boston BenoemTaak) 
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Appendix 2: ScreeLing 
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Appendix 3: Semantic Association Test – Naming 
  
 
 
37 
Appendix 4: Example weekly schedule 
 
Date Exercises Done? Longer/Shorter? 
17-3-2014 BOX 4 en BOX 6 X + 
18-3-2014 BOX 7 en BOX 1 X  
19-3-2014 BOX 2 en BOX 5 X + 
20-3-2014 BOX 6 en BOX 4 X  
21-3-2014 BOX 5 en BOX 3 X  
22-3-2014 BOX 1 en BOX 2 -  
23-3-2014 BOX 3 en BOX 4 X  
 
